r 




Consommation . Consumer and 

et Cofporalions Canada Corporate Affairs Canada 



Bureau des brevets 



Patent Office 



Oliawa. Canada 
K1A 0C9 



(11) (C) 



1,291,321 



(21) 



475,993 



(22) 



1985/03/07 



(45) 



1991/10/29 



(52) 

C.L. CR. 



23-346 
23-356 



5 



(51) INTL-CL. BOlD-53/14 



(19) (CA) CANADIAN PATENT (i2) 



(54) Removal of CO .2 and/or H from Gases 



(72) Wagner, Ec)chart: , Germany (Federal Republic of) 
Volkamer, Klaus , Germany (Federal Republic .of) 
Hefner, Werner , Germany (Federal Republic of) 
Wagner, Ulrich , Germany (Federal Republic of) 



(73) BASF A]ctlengesellschaft: , Germany (Federal Republic of) 



(30) (DE) Germany (Federal Republic of) P 34 08 851.2 
1984/03/10 



(57) 4 Claims 



CaxiafM 



CCA 32S4 (tO^ 41 



Abstract of the Olsclosurft: CO2 and/or H^S are removed 
fron gases containing CO^ and/or H^S by neans of an 
aqueous a lkanol.ai»1n««conta1n1 ng absorption Liquid by a 

' process In wnieh cna gas containing CO2 ana/or is 
5 treated. In a first absorption stage, at from 40 to lOQ^c, 
with an aqueous absorption Liquid containing from 20 to 70X 
py weight of n.ethy LdlithanoLaalne, the g^s obtained at tAe 
top. of the first absorption stage Is fed to a second 
absorption stage 'In uhlch^ to effect further reraovat of COg 
10 and/or HjS^ it la treated at from 30 to 90®C with an 

-aqueous absorption liquid which contains from 20 to 70X oy 
weight of niethy idl ethano Lami na and has a tower content of 
CO2 and/or HjS than the absorption Liquid fed into the 
first aosorptlon stage, the treated gas Is taken off at the 
15 top of the second aosorptlon stage^ thd aqueous absorption 
liquid obtained at the bo t ton of ■ the second absorption stage 
and --preladen M.ltn CO^ and/or HjS la feci to the top of the. 

.frrstr adsorption stage, the'aqueous aosorptlon Liquid 
obtained In the lower part of the first absorption stage and 
20 Laden with CO2 ar»d/or H^S is Let down In two or more 

flash stages In order to regenerate it, the final flash stage 
being operated under reduced pressure, a stream of absorption 
liquid obtained at the bottom" of the final flash stage Is 
recycled. to the first absorption stage, a further scream of 
25 absorption liquid obtained at the bottom of the final and/or 
penuttimace flash stages 1s fed to a stripping zone for 
further- regeneration, and the regenerated absorption iiqulo 
Obtained at t.ne bot.too- of the stripping zone Is recycled to 
the second absorption stage. 



X5591321 



- 1 - 

The present invention relates to a process for the 
removal of CO^ and/or H^S from gases by means of an aqueous 
methyldiethanolamine-containing absorption liquid. 

It has been disclosed, for example in German 
5 Patent 2,551,717, that CO^ and/or H^S can be removed from 

gases by means of aqueous solutions of alkanolamines - 
Although the conventional method is very cost-efficient, it 
is not satisfactory in every case. 

It is an object of the present invention to 
10 provide a process for the removal of COj and/or HjS from 

gases, which can be operated with lower energy consumption 
and capital costs. 

It has now been found that this and other objects 
and advantages are achieved, in accordance with the 
15 invention, by a process for the removal of and/or 

from gases containing COj and/or H^S by means of an aqueous 
alkanolamine-containing absorption liquid, which process 
comprises the steps of i 

(a) treating a gas containing CO^ and/or H2S, in a 
20 first absorption stage, at from 40 to 100°C, with an aqueous 

absorption liquid containing from 20 to 70% by weight of 
methyldiethanolamine; 

(b) feeding the gas obtained at the top of the first 
absorption stage to a second absorption stage in which, to 

25 effect further removal of CO^ and/or H2S, it is treated at 

from 30 to 90*^0 with an aqueous absorption liquid which 
contains from 20 to 70% by weight of methyldiethanolamine 
and has a lower content of and/or H2S than the 

absorption liquid fed into the first absorption stage; 

30 (c) taking off the treated gas at the top of the second 

absorjption stage? 

(d) feeding the aqueous absorption liquid obtained at 
the bottom of the second absorption stage and preladen with 

CO and/or H->S to the top of the first absorption stage; 

. • 2 ■ 2 
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(e) letting down the aqueous absorption liquid obtained, 
in the lower part of the first absorption stage and laden 
with and/or in two or more flash stages in order to 
regenerate it, the final flash stage being operated under 
reduced pressure; 

(f) recycling a stream of absorption liquid obtained at 
the bottom of the final flash stage to the first absorption 
stage; 

(g) feeding a further stream of absorption liquid 
obtained at the bottom of the final and/or penultimate flash 
stages to a stripping zone for further regeneration; and 

(h) recycling the regenerated absorption liquid 
obtained at the bottom of the stripping zone to the second 
absorption stage. 

In an advantageous embodiment of the process, in 
order to compensate for water losses due to water present in 
the gas streams taken off at the top of the second 
absorption stage and/or from the flash stages and/or from 
the stripping zone, an amount of steam corresponding to the 
water loss is fed in at the bottom of the penultimate flash 
stage. 

In another preferred embodiment of the process, 
the reduced pressure in the final flash stage is produced by 
means of a steam ejector. It may be advantageous if the gas 
taken off at the top of the final flash stage is fed, 
together with the steam used to operate the steam ejector, 
to the bottom of the penultimate flash stage. 

By operating the final flash stage under reduced 
pressure, a regenerated absorption liquid having a lower 
and/or content is obtained, so that it is possible 

to circulate smaller amounts of absorption liquid. This 
results in corresponding savings in energy consumption for 
transporting the absorption liquid. At the same time, this 
procedure permits the use of less complicated apparatus. 
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with the result that capital costs can also be reduced. 
Another advantage of the process Is that water losses which 
arise in the gas washers as a result of water being present 
in the gas streams taken off at the top of the second 
absorption column and from the flash chambers and the 
stripper can be compensated for by feeding in at the bottom 
of the penultimate flash stage an amount of steam 
corresponding to the water loss. As a ^ 
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result of this procedure. It is possible not only co regu- 
late the water balance of the gas washer but at the same 
time to control the heat balance of the said unit, so 
that a heat exchanger present in the gas washer for regu- 
lating the heat balance can be smaller or, if appropriate, 
completely dispensed with. 

Examples of gases treated by the novel process 
are coal gasification gases, coke oven gases, natural 
gases and synthesis gases. 

The gases have a CO^ content of in general from 
1 to 9.0, preferably from 2 to 90, and particularly from 
5 to 60,.mol %- in addition to the CO2, the gases can 
contain HjS as a further addle gas, or can contain HgS 
alone, for example In amounts of a few mol ppm, eg. from 
1 mol ppm to 50 mol X, preferably from 10 mol ppm to 
40 mol %• 

The solvent used for the process according to the 
invention- is an aqueous absorption liquid containing from 
20 to 70, preferaDly from 30 to 65, and in particular from 
40 to 60, X by weight of methy Idl ethanolami ne . Advan- 
tageously, an aqueous methy ld1 ethanolami ne solution Is 
employed, for example an aqueous solution of technical 
grade methy Idi ethano lami ne . In an advantageous embodiment 
of the process, the aqueous met hy Idl ethano Lami ne solution 
used additionally contains from 0.05 to 1, in particular 
from 0.1 to 0-8, and especially from 0.1 to 0.6, «ole/l 
of a primary amine or a ikano.lami ne , such as monoethanol- 
amlne, or preferably a secondary amine or a Ikano lam1 n e , 
advantageously methy inonoethano lami ne, very particularly 
advantageously piperazine. 

Th^ aqueous absorption Liquid containing from 20 
to 70% by weight of methy Idi ethano lamine can additionally 
contain a physical solvent. Examples of sultaole physical 
solvents a r e N-me t hy I py r ro 1 1 done, t et ramet hy lene sulfone, 
methanol, o 1 1 goet hy lene glycol dialkyi ethers, such as 
ollgoethylehe glycol methyl isopropyl ether CSEPASOLV MPE^ 
or oligoethylene glycol dimethyl ether CSELEXOLf. The 
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physical solvent is present in the absorption liquid in 
general in an amount of from 1 to 60/ preferably from 10 
to 50, in particular from 20 to 40, % by weight. 

The novel process is carried out as follows: the 
5 gas containing and/or is first treated, in 

the first absorption stage, with the methy Idi et hano I ami n e- 
containing absorption liquid, the temperature maintained 
1n the first absorption stage being from 40 to 100**C, 
preferably from 50 to 90°C/> in particular from 60 to 

10 90®C • Advantageously, the gas being treated is fed into 
the lower part of the first absorption stage, preferably 
into the tower third, counter cur rent to the absorption 
liquid, which is advantageously introduced into the upper 
part of the first absorption stage, preferably into the 

15 upper third. The gas obtained at the top of the first 
absorption stage is fed to a second absorption zone in 
which, for further- removal of COg and/or H^S, it is 
treated, at from 30 to 90^C, preferably from 40 to 80°C, 
in particular from 50 to. SO^C, with the methy Idlethanol- 

2.0 ami ne-containi ng absorption liquid which has a lower 
content of CO2 and/or H2S than that of the absorption 
liquid fed to the first absorption stage. Regarding the 
sscond absorption stage, too, the gas being treated is 
advantageously fed into the lower part, preferably into 

25 the lower third, of the second absorption zone, counter- 
current to the absorption liquid, which is advantageously 
introduced into the upper part, preferably into the upper 
third, of the second absorption zone. The product gas 
is taken off at the top. of the second absorption zone. 

30 The aqueous absorption liquid which is obtained at the 

bottom of the second absorption stage and is preladen witn 
CO2 and/or is fed to the top of the first absorption 

stage. In general, pressures of from 5 to 110, preferably 
from 10 to 100, in particular from .20 to 90, bar are 

35 employed. in the first and second absorption stages, and 
the pressures in these two stages may differ from one 
another. In general, however, the first and second 
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absorption stages. are operated under the same pressure^ 
or essentially the same pressure^ the pressure differences 
occurring as a result of, for example, the pressure loss 
resulting in the abs^orption stages. The absorption stages 
used are advantageously absorption columns, in general 
packed columns or columns equipped with trays. The absorp- 
tion liquid laden with the acidic gases CO2 and/or HjS 
Is taken off in the lower part of the first absorption 
zone, preferably in the lower third, in particular ac the 

10 bottom of this absorption zone. 

Thereafter, the laden absorption liquid obtained 
from the f1 pst absorption stage is regenerated by being 
tet down in not less than 2, advantageously from 2 to 5, 
preferably 2 or 3, flash stages, the final flash stage 

15 being operated under reduced pressure, and, if necessary, 
the water losses of the system as a pesu.lt of water being 
present in the gas . streams taken off at the top of the 
second absorption stage and from the flash stages and 
stripping zone are compensated for at the sane time by 

20 feeding in at the bottom of the penultimate flash stage 

an amount of steam corresponding to the water loss. Pre- 
ferably, the pressure in the final flash stage is maintained 
at from 0.3 to about 1, preferably from 0.5 to about 1, in 
particular from 0.6 to.about 0.9, bar. Suitable apparatuses 

25 for producing the reduced pressure in the final flash stage 
are the apparatuses conventionally used for generating redu- 
ced pressure, for example mechanical apparatuses, such as 
vacuum pumps or compressors, eg. screw-type compressors or cen- 
trifugal compressors, or steam ejectors; It may be advantageous 

30 to use mechanical apparatuses for generating reduced pressures 
The temperatures used in the flash stages are in 
general from 35 to lOQOC, preferably from 45 to 90^c, 
in particular from 55 to 85°C. 

To compensate for the water losses which arise 

35 in the process- as a result 0+ water being present in the 
gas streams taken off- at the top of tne secono aosorption 
stage and from the flash stages and the stripping zone. 
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an amount of steam corresponding to the water Loss Is fed 
in, advantageously at the bottom of the penultimate flash 
stage. As a rule, the water present in the gas streams 
taken off is essentially renovea as steam* Low pressure, 
medium pressure or high pressure steam, ie. steam under 
from 1.5 to 100 bar, can De fed into the bottom of the 
penultimate flash stage. Preferably, low pressure steam, 
eg. under from 1.5 to 10, advantageously from 1,5 to 5,' 
bar, is used, since this low pressure steam is gene-rally 
cheaply available. 

The gas taken off at the top of the final flash 
stage can be released Into the atmosphere, or can be mixed 
with the gas stream removed from the penultimate flash 
stage,, and the mixture fed for further treatment. In an 
advantageous embodiment of the process, the reduced pres- 
sure in the final flash stage is prpduced by means of a 
steam ejector, and, advantageously, the gas taken off at 
the top of the final flash stage is fed, together with 
the steam used to operate the steam ejector, to the. bottom 
of the penultimate flash stage. 

If the steam from the steam ejector is fed in at 
the bottom of the penultimate flash stage, the steam 
ejector is advantageously operated with the amount of 
steam required to compensate for the water losses of the 
process. However, it is also possible for the steam 
ejector to be operated with Less than the amount of steam 
required to compensate for the water losses, and for the 
amount of steam still re qui red for this purpose additionally 
to be fed in at the bottom of tne penultimate flash stage. 
The steam ejector can be operated using medium pressure 
or high pressure steam, preferably medium pressure steam, 
eg. from 5 to 20 bar, preferably from 5 to 10 bar. 

The penultimate flash s.tage is advantageously 
operated under a pressure of. about 1 - 30, preferably about 
1 - 25, in particular about 1 - 20, oar. 

Flashing is advantageously carried out using 
flash chambers which can, for example, also be in tne 
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form of columns. These flash chambers need not contain 
special baffles. However, It is also possible to use 
columns equipped with baffles, eg. packed columns. 

A gas stream which essentlall/ contains the acidic 
5 gases COj and/or is obtained at the top of the 

final flash stage, and Is advantageously either combined 
with the gas taken off at the top of the penultimate 
flash stage, or is fed, together with the steam for operat- 
ing the steam ejector, to the bottom of the penultimate 

10 flash stage. 

A stream of the absorption liquid which is obtained 
ai> the bottom of the final flash stage and which, in the 
flash stages, has been freed from the acidic gases COg 
and/or to a substantial extent, advantageously to 

15 more than 50%, preferably to more than 60%, is then recycled 
to the first absorption stage as a wash liquid, and is 
advantageously introduced at the top of this absorption 
stage.- Ahother stream of absorption liquid which is 
obtained at the bottom of the final and/or penultimate 

20 flash stages is fed, for further regeneration, to a stripp- 
ing zone in which the acidic gases CO2 and/or HjS still 
present in this stream are substantially stripped off. 
In a preferred embodiment of the procedure described 
above, the absorption liquid obtained at the bottom of 

25 the final flash stage is completely recycled to the first 
absorption stage, and a bleed stream of the absorption 
liquid obtaine.d at the bottom of the penultimate flash 
stage is fed to the stripping zone, for further regenera- 
tion. In another preferred embodiment, some of the aosorp-» 

30 t1on liquid Obtained at the bottom of the final flash 
stage is recycled to the first absorption stage as a 
wash liquid, and a further bleed stream of the absorption 
liquid Obtained at the bottom of the final flash stage 
is fed to the stripping zone, for further regeneration. 

35 However, it is also possio'le for a bleed stream of the 
abso rpt i on I i qu i a obtained at the bottom of the final 
f I as h stage to be recycled to the first absorption stage 
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as a wash Liquid^ and another bleed stream of the aDsorp— 
tlon Liquid obtained at the bottom of the final flash 
stage^ and a bleed stream of the absorption Liquid ootalned 
at the bottom of the penultimate flash stage^ to be re- 
5 cycled to the stripping zone^ for further regeneration. 
The stream recycled to the first absorption stage and 
that fed to the stripping zone are In a ratio of^ in 
general^ from 10:1 to 1:2, preferably from 5:1 to 1:1. 
'The gas stream obtained at the top of the stripping zone, 

10 and essentially containing COj and/or in addition 

to steam, can be removed from the systero« However, it may 
also be advantageous to recycle this stream into the Lower 
part, preferably Into the lower half. In particular into 
the lower third, of the penultimate flash stage, in order 

15 to reduce the water losses of the system. The stripping 
zone used is advantageously a stripping column, in 
general a packed column, or a column equipped with trays. 
In general, the stripping coL'umn is operated at from 85 
to 115°C, preferably from 85 to IIQOC, In particuLar 

20 from 90 to •HO'^C. 

The regenerated absorption liquid obtained at the 
bottom of the stripping zone is recycled to the second 
absorption stage, where It is advantageously Introduced 
at the top. 

25 The two examples which follow illustrate the 

invention in more detail, the course of the process being 
shown di agraramat i ca I ly in Figures 1 and 2. 

In Figure 1, a gas containing CO2 and/or HgS, 
eg. a synthesis gas containing CO^ as an acidic gas, 

30 is passed under supe r a t mospherl c pressure, via Line 1, 

into the bottom of the first absorption coLuran 2. At the 
same time, an absorption liquid comprising from 20 to 70% 
strength by weight aqueous met hy Idi e t hano I a mi ne solution 
is Introduced, via Line 5, af the top of the first absorp- 

35 tion column. The prewashed gas ootalned at the top of 

the fi rst absorption column is. introduced via line 3 into 
the bottom of the second absorption column, for final 
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purification. An absorption liquid comprising from 20 
to 70% strength by weight aqueous met hy Idi e t hano L ami n e 
solution^ wnich is obtained from the stripping column 22 
and is virtually free of acidic gases^ is simultaneously 
5 introduced at the top of the second absorption column^ 
via line 20- The washed. gas is taken off from the top 
of the second absorption column 6^ via line 7. The aqueous 
absorption liquid which is obtained at the bottom of the 
second absorption colum-n and is preladen with acidic gases 

10 is combined with the absorption liquid obtained via lines 
12 and 13 from the final f^ash stage 11^ and the. combined 
Liquids are then fed via lines 14 and 5 to the top of the 
first absorption column 2. The aqueous absorption liquid 
which is obtained at the bottom of the first absorption 

15 column 2 and Is Laden with and/or H2S is regenerated 

Dy being let down via line 4 into a first flash chamber 
8, for example via a valve or^ preferably^ an expansion 
turbine. In this stage, an l-ntermedi at e flash gas is 
liberated from the absorption liquid and is taken off via 

20 line 26 and combined with the gas removed from the final 
flash stage 11 via line 30- After they have passed the 
heat exchanger 27 and the separation vessel 28, the com- 
bined gas streams are taken off via line 25. Liquid which 
separates out in separation vessel 28 is removed via Line 

25 18. If necessary, steam, eg. Low pressure steam under 
2.5 bar, is passed. via Line 29 into the bottom of flash 
chamber 8, in order to compensate for the water losses 
in the system. At the bottom of the flash chamber 8, the 
absorption Liquid which has been partially Let down is 

30 taken off via line 9 and, in a first version of the pro- 
cess, with valve 16 closed and valve 17 dpen, is let down 
completely via line 10 into a second flash chamber 11 in 
which reduced pressure down to, for example, 0.5 oar is 
niaintained> for example by means of vacuum pump 15. This 

35 Liberates a flash gas which is rich in acidic gas, this 
flash gas being removed at the top of the flash chamber 
11 via line 30 and being combined with the gas taken off 
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from the first flash chamoer 8 via Line 26. Some of zne 
absorption liquid which has been let down, and removed 
at the bottom of the flash chamber 11 via line 12, is 
recycled via lines 13 and 5 to the top of the absorption 
column 2, while the other parr is introduced at the top 
of the stripping column 22 via line 23. 

In a second version of the process, with valve 
17 closed and valve 16 open, some of the absorption liquid 
which has been partially let down, and removed via line 
9, is let down via Line 10 into the second flash chamber 

11, and the other part is introduced, via Lines 31 and 
23, at the top of the stripping column 22. In the second 
version, the absorption liquid which has been let down, 
and removed at the bottom of the flash chamoer 11 via line 

12, is recycled completely via Lines 13 and 5 to the top 
of the absorption column 2. 

The regenerated absorption liquid ootained at the 
bottom of- the stripping column 22 is. recycled, downstream 
of the heat exchangers 19 and 21, to the top of the second 
absorption column 6, via line 20. The exit gas stream 
which contains COj and/or H2S and is obtained at the 
top of the stripping column 22 is fed via Line 24, advan- 
tageously to the Lower part of the flash chamber 3. 
However, it is also possible for the said exit gas stream 
xo be removed directly from the system, without being 
fed beforehand to the flash chamber 8. 

In another embodiment Ccf, Fig. 2), the procedure 
described for the first embodiment is followed, except 
that, instead of a vacuum pump, the steam ejector 15 is 
used for generating the. reduced pressure in the second 
flash chamber 11, the said ejector being supplied with 
steam via line 32, for example in the amout required to 
compensate for the water losses of the system. The gas 
taken off at the top of the flash chamber 11 is fed, to- 
gether with- the steam useo for operating the steam ejector 
15, to the bottom of the first flash chamber 8 via Line 
33. 
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The' Example which follows illustrates the Invention 

EXAMPLE 

The gas washer used is shown in Fig. 2 and com- 
prises two absorption columns connected In series^ two . 
5 flash chambers connected in series^ and a stripping column. 
In the absorption columns^ 9800 kmol/h of a COj-containlng 
synthesis gas are washed with a 50% strength by weight 
aqueous me t hy I d1 et h'ano lami ne solution as the aosorption 
liquid. The synthesis gas to be treated is fed under 28 

1,0 par to the bottom of the first absorption column. The 
gas to be. treated originates from a steam reform.er and 
has the following composition; 
CO2 18.3 vol.% 

CO 0.4 vol.% 

15 H2 61.0 vo I. % 

N2 20.0 vol.% 

CH4 0-1 vol.X 

Ar 0.2 vol.% 

The temperature of the absorption liquid in- the 

20 feed to the first absorption column 1s 60*^C, while that 
of the absorption liquid fed to the second absorption 
column Is TS^C- The treated synthesis gas taken off 
at the top of the second absorptian column has the follow- 
ing composition: 

25 CO2 0.01 vol.% 

CO . , 0.5 vol.% 

H2 74.6 voL-% 

N2 24.5 vol.% 

CH2 0 .2 vo I .% 

30 Ar 0.3 voL.% 

The laden absorption liquid Leaving the bottom 
of the first absorption column is let down to 5 bar in 
the first flash chamber. 1150 kmol/h of a flash gas are 
removed from thie top of the first flash chamber. The ab- 

35 sorption liquid taken off at the. bottom of the second 
flash chamber is then let down into the second flash 
chamber, in which a pressure of 0.7 bar is maintained by 
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neans of a steam ejector. About 5/4 of the let-down 
absorption liquid ob.tained at the bottom of tne- second 
flash chamber is recycled to the first absorption column 
and the remaining part is regenerated in the stripping 
column and then recycled to the second. absorpti on column 

Using the novel process. It is possible to use 
absorption columns with substantially smaller diameters 
and fewer trays^ so that the capital costs for the gas 
washer . can be substantially reduced- 



The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined as 
follows « 

1. A process for removing COj and/or HjS from a 
gas containing CO^ and/or by means of an aqueous 

alkanolamine-contalning absorption liquid, said process 
comprising the steps of: 

(a) treating a gas containing and/or H^S, in a 
first absorption stage, at from 40 to lOO^C, with an aqueous 
absorption liquid containing from 20 to 70% by weight of 
methyldiethanolamine ; 

(b) feeding the gas obtained at the top of the first 
absorption stage to a second absorption stage in which, to 
effect further removal of and/or H^S, it is treated at 
from 30 to 90°C with an aqueous absorption liquid which 
contains from 20 to 70% by weight of methyldiethanolamine 
and has a lower content of and/or than the 
absorption liquid fed into the first absorption stage; 

(c) taking off the treated gas at the top of the second 
absorption stage; 

(d) feeding the aqueous absorption liquid obtained at 
the bottom qf the second absorption stage and preladen with 
CO and/or H2S to the top of the first absorption stage; 

(e) letting down the aqueous absorption liquid obtained 
in the lower part of the first absorption stage and laden 
with CO2 and/or H2S in two or more flash stages in order to 
regenerate it, the final flash stage being operated under 

reduced pressure; 

(f) recycling a stream of absorption liquid obtained at 
the bottom of the final flash stage to the first absorption 
stage; 

(g) feeding a further stream of absorption liquid 
obtained at the bottom of the final and/or penultimate flash 
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Stages to a stripping zone for further regeneration; and 

(h) recycling the regenerated absorption liquid 
obtained at the bottom of the stripping zone to the second 
absorption stage. 

2. A process as claimed in claim 1, comprising 
the additional step of: 

(i) feeding an amount of steam corresponding to the 
water loss to the bottom of the penultimate flash stage in 
order to compensate for the water losses as a result of 
water being present in the gas streams taken off at the top 
of the second absorption stage and/or from the flash stages 
and/or from the stripping zone. 

3. A process as claimed in claim 1, wherein the 
reduced pressure in the final flash stage is produced by 
means of a steam ejector. 

4. A process as claimed in claim 3, comprising 
the additional step of s 

(j) feeding the gas taken off at the top of the final 
flash stage, together with the steam used for operating the 
steam ejector, to the bottom of the penultimate flash stage. 
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